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ABSTRACT 
I n  o r d e r  t o  i n i t i a t e  a f i s h e r y  f o r  t h e  P a c i f i c  
s a r d i n e ,  Surdinups sagax caeruZeus, i t  i s  
r e q u i r e d  t h a t  t h e  spawning biomass b e  
de te rmined  t o  have reached  a minimum of  20,000 
s h o r t  t o n s .  Data from i c h t h y o p l a n k t o n  s u r v e y s ,  
sea s u r v e y  c r u i s e s ,  t h e  anchovy b a i t  f i s h e r y ,  
and j a c k  mackerel  p u r s e  s e i n e  f i s h e r y  are 
ana lyzed  f o r  e v i d e n c e  of a n  i n c r e a s e  i n  
p o p u l a t i o n  s i z e .  The p r e s e n t  l e v e l  of t h e  
spawning p o p u l a t i o n  o f  t h e  n o r t h e r n  s t o c k s  of 
s a r d i n e s  i s  de te rmined  t o  be f a r  below t h e  
20,000 t o n s  r e q u i r e d  t o  i n i t i a t e  a f i s h e r y  . 
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RECOPNEEDAT IONS 
T h i s  r e p o r t  i s  p r e s e n t e d  i11 r e s p o n s e  t o  l e g i s l a t i o n  r e q u i r i n g  t h a t  
t h e  C a l i f o r n i a  Department of F i s h  and Game assess t h e  s t a t u s  of t h e  spawn- 
i n g  p o p u l a t i o n  of t h e  n o r t h e r n  s t o c k  of P a c i f i c  s a r d i n e s ,  Sardinops sagm 
cae-mzeus, on a n  a n n u a l  b a s i s .  The C a l i f o r n i a  l e g i s l a t u r e  e x p r e s s e d  i t s  
i n t e n t  t h a t  t h e  s a r d i n e  r e s o u r c e  be  r e h a b i l i t a t e d ,  and t h a t  once  t h e  
spawning p o p u l a t i o n  r e a c h e s  20,000 s h o r t  t o n s ,  a  s m a l l  1 ,000 t o n  f i s h e r y  
be a l lowed .  
The Gepartment of F i s h  and Game h a s  determined t h a t  t h e  spawning 
p o p u l a t i o n  of s a r d i n e s ,  a s  of January  1977, was f a r  below 20,000 t o n s .  
T h e r e f o r e ,  we recommend t h a t  no f i s h e r y  be i n i t i a t e d  i n  1977 and t h a t  r e -  
s t r i c t i o n s  concern ing  i n c i d e n t a l  c a t c h e s  remain i n  f o r c e .  
INTKODVCT I C N  
T h i s  i s  t h e  t h i r d  annua l  r e p o r t  concern ing  t h e  s t a t u s  of t h e  spawning 
b i o n a s s  of s a r d i n e s .  K l i n g b e i l  (1975) summarized h i s t o r i c a l  l a n d i n g s  by 
p o r t  and d e s c r i b e d  l e g i s l a t i o n  e n a c t e d  f o r  t b e  purpose  of r e d u c i n g  f i s h -  
i n g  p r e s s u r e  on s a r d i n e s .  The approach of t h i s  r e p o r t  i s  s i m i l a r  t o  t h e  
p r e v i o u s  r e p o r t s  ( R l i n g b e i l ,  1975 and 1976) .  No d i r e c t  biomass e s t i m a t e s  
have been c a l c u l a t e d .  Ga ta  from f o u r  s e p a r a t e  s o u r c e s  a r e  ana lyzed  con- 
c e r n i n g  t h e  s t z t u s  of t h e  s e r d i n e  spavming bicmass d u r i n g  1976. 
ICHTHYOPLANKTON DATA 
As e a r l y  a s  1940, b i o l o g i s t s  began t o  conduct egg and l a r v a l  s u r v e y s  
i n  a n  a t t e m p t  t o  l e a r n  more about  t h e  spawning b e h a v i o r  and biomass of 
s a r d i n e s .  By t h e  e a r l y  19501s ,  t h e  C a l i f o r n i a  Coopera t ive  Oceanic  
F i s h e r i e s  I n v e s t i g a t i o n s  (CalCOFI) a g e n c i e s  were conduc t jng  egg and l a r v a l  
s u r v e y s  on a monthly b a s i s .  From 1961 t o  1969, a r e d u c t i o n  i n  c r u i s e s  
r e s u l t e d  i n  q u a r t e r l y  surveys.  S ince  1969, egg and l a r v a l  surveys have 
been conducted every 3 yea r s  (1969, 1972, and 1975) by t h e  Nat iona l  Marine 
F i s h e r i e s  Serv ice  (NMFS) and Scr ipps  I n s t i t u t i o n  of Oceanography. Use of 
d a t a  c o l l e c t e d  dur ing  p a s t  surveys has r e s u l t e d  i n  biomass e s t i m a t e s  f o r  
both no r the rn  anchovies ,  EngratcZis mordax, and s a r d i n e s  (Smith 1972).  
The l a s t  publ ished e s t ima te  of s a r d i n e  biomass was from 1969 survey 
d a t a  (Smith 1972). A biomass of 27,000 tons  was r epo r t ed  f o r  bo th  southern  
and n o r t h e r n  s t o c k s .  A t  l e a s t  50% of t h e  e s t ima te  w a s  con t r ibu ted  by t h e  
southern  s tock .  Although a  s a r d i n e  biomass e s t ima te  Zrom 1972 survey d a t a  
has  no t  been publ i shed ,  pre l iminary  c a l c u l a t i o n s  have been made (Paul Smith, 
NFCFS, La J o l l a ,  p e r s .  cornmun.). A spawning biomass of 10,000 t o n s  was 
c a l c u l a t e d  f o r  t h e  e n t i r e  CalCOFI survey a r e a .  Approximately two-thirds  of 
t h i s  q u a n t i t y  was a t t r i b u t e d  t o  s a r d i n e s  spawning i n  Sebzs t i an  Vizcaino Bay, 
one-third t o  spawners between Punta Eugenia and Magdalena Bay, and only 
a  t r a c e  t o  s a r d i n e s  i n  t h e  range  of t h e  nor thern  s tock .  Data from t h e  1975 
egg and l a r v a l  survey were no t  a v a i l a b l e  i n  t ime t o  be included i n  t h i s  
r e p o r t .  
The progeny produced by t h e  min i scu le  amount of spawning throughout 
t h e  range of t h e  no r the rn  s tock  of s a r d i n e s  dur ing  1972 became mature 
dur ing  1974 and 1975. It i s  doub t fu l  t h a t  they  have con t r ibu ted  much i n  
terms of biomass t o  a n  a l r e a d y  d r a s t i c a l l y  reduced s tock .  This  i s  t h e  most 
conc re t e  and d i r e c t  evidence we have t h a t  t h e  spawning popu la t ion  of t h e  
no r the rn  s t o c k  i s  w e l l  below 20,000 tons .  Other d a t a  suppor t  t h i s  con- 
c l u s i o n ,  a l s o .  
LIVE GAIT DATA 
K l i n g b e i l  (1976) b r i e f l y  d e s c r i b e s  t h e  n a t u r e  of h i s t o r i c a l  and 
c u r r e n t  d a t a  c o l l e c t i o n  from t h e  sou the rn  C a l i f o r n i a  l i v e  b a i t  f i s h e r y .  
This  f i s h e r y  p r imar i ly  ope ra t e s  nea r sho re  and, h i s t o r i c a l l y ,  s a r d i n e s  have 
been r ep resen ted  i n  t h e  ca t ch .  
I n  r e c e n t  yea r s ,  few s a r d i n e s  have been seen  i n  l i v e  b a i t  ca t ches .  
Since 1973, t h e r e  has  been no mention of s a r d i n e s  on l i v e  bait l o g s ,  which 
a r e  submit ted v o l u n t a r i l y  by some b a i t  fishermen. Although t h e r e  was no 
mention of s a r d i n e s  on l i v e  b a i t  l o g s  dur ing  1976, b a i t  f ishermen from 
Newport Beach, Dana P o i n t ,  Oceanside and San Diego s t a t e d  t h a t  they  have 
seen  t r a c e s  of them mixed wi th  t h e  b a i t .  One b a i t  f isherman mentioned 
see ing  a  "good-sized" school  of s a r d i n e s .  I n  October,  a  Department of 
F i sh  and Game b i o l o g i s t  w a s  a b l e  t o  o b t a i n  one sample of s a r d i n e s  from a 
l i v e  b a i t  ca t ch  conta in ing  only a  t r a c e  of s a rd ines .  They ranged i n  s i z e  
between 93 and 154 rmn (3.67 and 6.06 inches)  s tandard  l e n g t h ,  which impl ies  
they  were of t h e  1976 yea r  c l a s s .  Upon f u r t h e r  i n q u i r y ,  b a i t  f ishermen 
revea led  t h a t  t h e  s a r d i n e s  they saw most f r equen t ly  were young-of-the-year 
" f i r e c r a c k e r s  . ' I  
The cont inued s c a r c i t y  of s a r d i n e s  i n  l i v e  b a i t  ca t ches  sugges ts  t h a t  
t h e  s a r d i n e  popula t ion  i s ,  a t  b e s t ,  ho ld ing  i t s  o m .  
SEA SURVEY CRUISES 
During 1976, no s a r d i n e  n i g h t - l i g h t  c r u i s e  was conducted by t h e  
C a l i f o r n i a  Department of F i sh  and Game because of an  i n t e n s i v e ,  nearshore ,  
midwater t r awl  survey of young anchovies .  Th i s  survey was conducted along 
t h e  coas t  from Santa Rosa l ia  Bay, Eaja  C a l i f o r n i a  t o  Po in t  Conception, 
C a l i f o r n i a .  A t  72 t rawl  s t a t i o n s  only two j u v e n i l e  s a r d i n e s  were captured-- 
one a t  each of two s t a t i o n s .  
No d a t a  e x i s t  r e l a t i n g  s a r d i n e  biomass t o  nearshore  midwater t rawl ing .  
However, Department b i o l o g i s t s  f e e l  t h a t  a  l a r g e  i n c r e a s e  i n  biomass o r  a  
r e l a t i v e l y  s u c c e s s f u l  spawning season would have been de t ec t ed  dur ing  t h e  
above survey. 
JACK MACKEREL FISHERY DATA 
The only means a v a i l a b l e  f o r  sampling t h e  s a r d i n e  p o 2 , ~ l a t i o n  f o r  age 
and l e n g t h  compos i t ion  on a c o n t i n u i n g  b a s i s  i s  by c l o s e l y  m o n i t o r i n g  t h e  
s o u t h e r n  C a l i f o r n i a  j a c k  mackere l ,  Trachrus symmetricus, f i s h e r y .  Sar-  
d i n e s ,  l i k e  P a c i f i c  mackere l ,  Scomber japonicus, a r e  known t o  s c h o o l  w i t h  
j a c k  mackerel  and a r e  found i n  j a c k  mackerel  l a n d i n g s .  K l i n g b e i l  (1976) 
o u t l i n e d  t h e  1975 m o n i t o r i n g  program f o r  i n c i d e n t a l  l a n d i n g s  of s a r d i n e s  
1 
and P a c i f i c  mackere l  and d e s c r i b e d  how t h e  r e s u l t i n g  d a t a  can  b e  used i n  
an assessment  of b iomasses  f o r  t h e  i n c i d e n t a l  s p e c i e s  l a n d e d .  The major 
assumption f o r  a n  assessment  of t h i s  t y p e  i s  t h a t  t h e r e  i s  a n  o b s e r v a b l e  
and measurab le  r e l a t i o n s h i p  between t h e  two s p e c i e s  be ing  compared. T h i s  
assessment  2 1 . ~ 0  is  dependent  on  e s t i m a t e s  of j a c k  mackerel  r e s o u r c e  s i z e  
and assumes t h a t  t h i s  r e s o u r c e  h a s  n o t  f l u c t u a t e d  g r e a t l y  i n  r e c e n t  y e a r s .  
Knaggs (1973) i n d i c a t e d  t h a t  t h e  t o t a l  p o p u l a t i o n  o f  j a c k  mackere l  a v a i l -  
a b l e  t o  roundhaul  f i s h e r a e n  o f f  s o u t h e r n  C a l i f o r n i a  w a s  i n  t h e  r a n g e  of 
0.7 t o  1 . 5  m i l l i o n  t o n s .  
During 1976, t h e  i n c i d e n t a l  s p e c i e s  moni to r ing  program was expanded 
( t o  i n c l u d e  San Pedro  marke t s )  and i n t e n s i f i e d  because  of a n  a p p a r e n t  r e -  
su rgence  of P a c i f i c  mackerel .  I n  a d d i t i o n ,  "b lue  t i c k e t "  (used by checkers )  
d a t a  and l o g  d a t a  were  i n c o r p o r a t e d  t o  provide.  a  more comprehensive s e t  of 
d a t a  on which t o  b a s e  c a l c u l a t i o n s .  By c o n s i d e r i n g  t h e  p e r c e n t  tonnage  of 
s a r d i n e s  l anded  w i t h  j a c k  mackere l  d u r i n g  1976,  a s a r d i n e  p o p u l a t i o n  range  
of 9 7 3  t o  2 ,086 t o n s  w a s  c a l c u l a t e d  (Addendum 1) .  T h i s  r a n g e  r e l a t e s  t o  
on ly  t h a t  p o r t i o n  of t h e  n o r t h e r n  s t o c k  of s a r d i n e s  found s c h o o l i n g  w i t h  
j a c k  mackere l .  
SUMMARY AM> CONCLUSION 
Data  from f o u r  independent  s o u r c e s  have been ana lyzed  i n  a n  a t t e m p t  
t o  a s s e s s  t h e  spawning biomass of t h e  n o r t h e r n  s t o c k  of P z c i f i c  s a r d i n e s .  
Although a d i r e c t  e s t i m a t e  of t h e  biomass d u r i n g  t h e  1976 c a l e n d a r  y e a r  
was n o t  accomplished,  d a t a  from a l l  f o u r  s o u r c e s  i n d i c a t e  a  d r a s t i c a 1 l . y  
reduced p o p u l a t i o n  s i z e .  These d a t a  s u g g e s t  t h e  n o r t h e r n  s t o c k  of s a r d i n e  
I 
h a s  n o t  e x p e r i e n c e d  a r e s u r g e n c e ,  even i n  t h e  p r e s e n c e  o f  a f i s h i n g  mora- 
tor ium.  A l l  e v i d e n c e  p o i n t s  t o  a s t o c k  f a r  below t h e  20,000 t o n s  r e q u i r e d  
t o  i n i t i a t e  a h a r v e s t .  T h e r e f o r e ,  r e s t r i c t i o n s  concern ing  i n t e n t i o n a l  
f i s h i n g  and i n c i d e n t a l  c a t c h e s  of s a r d i n e s  shou ld  remain i n  f o r c e .  
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